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Management of Potato Early Dying Syndrome with In-Furrow 
Fungicide/Nematicides and Foliar Nematicide Combinations

William Stump1 and Wendy Cecil1

Introduction
Potato early dying (PED) syndrome is due to a complex of 
various disease agents, but the major pathogens include 
Verticillium (a soil-borne fungal pathogen) and lesion 
nematodes. As the name implies, this disease complex 
causes the potato crop to senesce (die-back) earlier than 
normal, negatively impacting yields due to a shortened 
season. Among the treatment options are biofungicides 
and nematicides. Serenade® ASO is a biofungicide used 
to manage certain soil-borne fungal pathogens like 
Verticillium. A specific strain of the bacteria, Bacillus 
subtilis, forms an exclusion zone around the potatoes as 
they develop root systems, thereby protecting against 
fungal invasion. The numbered compound QST713 is 
a fermented bacterial formulation. Additionally, the 
remaining treatments were insecticide/nematicide 
products used to target the nematodes.

Objectives
The objective of this study is to determine the effects 
of in-furrow biofungicide and nematicide application 
combinations on management of PED syndrome.

Materials and Methods
The research plot was established in 2017 at the James C. 
Hageman Sustainable Agriculture Research and Extension 
Center (SAREC). Six in-furrow treatments and an in-
furrow plus a foliar treatment were compared to a non-
treated control for the management of PED syndrome. A 
randomized complete block design with four replicates 
was established. Each treatment plot was 20 feet long 
and four rows wide with a 5-foot non-treated, in-row 
buffer between plots. On May 25, cultivar ‘Atlantic’ potato 
seed-pieces were planted at 12-inch spacing with 36-inch 
row centers in an open furrow. After seed placement, 
treatments were applied in-furrow in a 5- to 7-inch band 
over the seed (Table 1). After application, the furrows 
were closed with the planter closing discs. The foliar 
broadcast nematicide treatment was applied July 10 and 
24 with the aid of a CO2-pressurized backpack sprayer 
(Table 1). The plot received fertility, weed control, and 
irrigation appropriate for potato production.

Results and Discussion
Parameters measured were final stand counts, % stand 
decline, and final yield (Table 1). We collected the stand 
count data on June 19 from the middle two rows of each 
plot (40 row ft in total). Treatments had no significant 
effects on the count. On August 28, there was visible 
necrosis (death of tissue in the potato due to disease) in 
the crop as it began to decline. Treatments of Serenade 
ASO (biofungicide), FLU + CTD (biofungicide), and 
Velum® Prime (nematicide) + Movento® HL (insecticide/
nematicide) + DYNE-AMIC® (surfactant) had 
significantly less percentage of foliar necrosis than the 
non-treated check. By September 5, however, there were 
no significant differences in terms of foliar necrosis across 
all treatments. On October 12, two rows by 10 feet were 
harvested with a two-row mechanical digger. Treatments 
had no significant effect on overall tuber yields.
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Table 1. Management of potato early dying syndrome with in-furrow and foliar treatments.

Treatment, rate (product/ac), and timing1 Stand count 
(40 ft row)

Potato early dying 
(% foliar necrosis)

Total2 tuber 
yield (cwt/ac)

June 19³ Aug 28 Sept 5

Non-treated check A 32.5 a 28.0 a 65.0 a 208.4 a

Serenade ASO (OMRI⁴) (2 qt) A 34.5 a 8.5 c 50.0 a 174.2 a

QST713 HICFU 150FS (12.8 fl oz) A 36.6 a 28.0 a 50.0 a 199.7 a

Velum Prime (6.5 fl oz) A 35.0 a 21.0 ab 50.0 a 181.5 a

Serenade ASO (OMRI) (2 qt) + Velum Prime (6.5 fl oz) A 33.8 a 28.0 a 56.0 a 178.6 a

FLU + CTD (15 fl oz) A 34.5 a 12.0 bc 31.0 a 210.5 a

Velum Prime (6.5 fl oz) + TI435 600SC (4.7 fl oz) A 35.0 a 23.5 a 56.0 a 180.0 a

Velum Prime (6.5 oz) A + Movento HL (2.5 oz) + DYNE-AMIC (0.25% v/v)⁵ B, C 34.3 a 12.0 bc 46.0 a 176.4 a
1Treatment applications dates (A–C, respectively) were: May 25 (in-furrow), July 10 and 24 (foliar broadcast nematicide treatment). Listed 
in-furrow rates were adjusted to rates per 1000 row ft. with 36-in. row spacing.
2cwt=hundredweight.

³Treatment means followed by different letters differ significantly (Fisher’s protected LSD, p≤0.05).

⁴OMRI means that this plant protectant is listed under the Organic Materials Review Institute.

⁵v/v=volume/volume.




